We have measured the absolute differential cross section for photoproduction of neutral rho mesons from complex nuclei at a photon energy of 8.8 BeV. Using a two-parameter optical model, we have deduced a value for the total rho-nucleon cross section of (30 f i) mb.
We report here the results of a measurement of the photoproduction of pion pairs from complex nuclei at 8.8 BeV. These results are part of a systematic study of rho meson photoproduction from a variety of targets, (Hz through Pb), in the energy range of 5-16 BeV. Similar experiments performed at 2 to 6 BeV (l-4) have produced dispar -\ ate results when interpreted within the framework of the Vector Dominance Model (VDM). 5 Since the VDM has successfully correlated many phenomena, it is of interest to study the limits of its applicability and to resolve any theoretical or experimental inconsistencies that arise. A preliminary report of this data has been presented elsewhere.6
The experiment was performed in the SLAC monochromatic photon beam using a wire spark chamber spectrometer which was on-line to an IBM 1800 computer. Figure 1 illustrates the spectrometer. The organization of the on-line computing system is described elsewhere. " The properties of the beam and the measurement of the spectrum are also described elsewhere. 8 The energy of the monochromatic peak was 8.85 f 0.02
BeV with a FWHM of 0.52 BeV. To calibrate the absolute photon flux, the spark chamber system was periodically used as a pair spectrometer. The system had a mass acceptance of -1000 MeV at any given setting, with a maximum detectable mass of -3500 MeV.
The mass resolution varied from f 6 MeV at 700 MeV to f 15 MeV at 3000 MeV. The momentum transfer acceptance ranged from 0 to 0.25 ( B~V/C)~, with a resolution of 4.0005 ( B~V/C)~ for small t, and increasing to 0.002 (B~V/C)~ for large t. The apparatus detected meson decays over 80% of the decay solid angle at 9 BeV.
Data was taken using targets of Be, C, Ap, Cu, Ag and Pb, ranging in thickness from 0.1 rP for Be to 0.3 r1 for Pb. The target position was set to maximize the specrometer acceptance for pion pairs with energy comparable to the energy of the monochromatic photons and mass in the vicinity of the rho. The energy spectrum of the pion pairs from Be is shown in Fig. 2a . We have verified that the pion-pair yield is independent of the size of the energy cut for cuts less than f 0.75 BeV centered around 8.8 BeV. This, together with the observation that the pion pair spectrum and photon spectrum' are very similar, is a strong indication that we have a negligible contribution from inelastic events. The events included in the cross section determinations were those with an energy between 8.4 and 9.5 Bev.
The observed di-pion mass spectrum from Be,corrected for the spectrometer acceptance, (Fig. 2b ) is similar to that observed in other photoproduction experiments. l-4,9
The observed distributions for each element were modified to include the fact that the minimum momentum transfer, t min =-(grr/2k)2, tends to suppress large masses, The differential cross sections are also tabulated in Tables Ia -If . This data clearly shows the rapidly falling contribution from coherent production and an underlying incoherent contribution. In order to determine the forward (t = tmin ) value of the differential cross section, the data in the diffraction peak was fitted to an optical model, which included both a coherent contribution, and an incoherent part that vanished in the forward direction; a hard sphere nuclear density of radius R=rOA l/3 was used, and r. was allowed to vary for each element. The values of r. obtained in this way, are listed in Table II. They show a definite decrease with increasing A. This A-dependence is a consequence of the well known inadequancy of the hard-sphere approximation to the nuclear density; in fact, our own values of r. are consistent with the electromagnetic "equivalent hard-sphere" radii. 14 We emphasize that the hard-sphere model was only used to smooth the data and to obtain the forward cross section. The corrected forward cross sections, listed in Table R , may now be used to determine the total rho-nucleon cross section, (T   PN' and the photon-rho coupling constant for zero mass rho mesons. 15
The photoproduction of rho mesons from nuclei is related to the photoproduction from single nucleons and to the nuclear absorption of rhos as they emerge from the nuclear matter (i. e. , a pN). The explicit relationl' based on an optical model of the nucleus is
where
where b and z are nuclear coordinates, q, is the transverse momentum transfer, and p(r) is the nucleon density. We use the Wood-Saxon p(r) (4) because it successfully describes electron-nuclear scattering 14 over a wide range of A with only two parameters; a half-density radius C = COA l/3 = 1.08 AIf fermi,, and a surface parameter a = 0.535 fermi.
We have performed our analysis using Co = 1. 08 and 1. 18 fermi. These values represent our estimates for the limits on the nuclear radii in hadronic interactions and include the 'hard-sphere;! radii determined in this experiment (see Table II ) We will discuss the results obtained with Co = 1.18 fermi; results based on the electromagnetic radii are shown in Table II Having deduced the value of (T   PN' we can use the vector dominance model of photonhadron interactions to determine the value of the coupling constant. The VDM together with the optical theorem leads to:
min assuming that pN scattering amplitude is imaginary.
The value of yz/477 was calculated for each target nucleus using our data and our
The results are listed in Table II 
